Energy performance of a garden shutter as a solar protection by Alonso Ojembarrena, Javier et al.
Keywords: green envelopes; energy saving; thermal comfort; industrialized system
5th ENERGY FORUM on SOLAR BUILDING SKINS
JAVIER ALONSO OJEMBARRENA, FRANCESCA OLIVIERI, JAVIER NEILA GONZALEZ
RESEARCH GROUP ABIO_BIOCLIMATIC ARCHITECTURE IN A SUSTAINABLE ENVIRONMENT
DEP.  CONSTRUCCIÓN  Y  TECNOLOGÍA  ARQUITECTÓNICAS.  ESCUELA  TÉCNICA  SUPERIOR  ARQUITECTURA  MADRID
UNIVERSIDAD POLITÉCNICA DE MADRID. AVDA. JUAN DE HERRERA, 4. 28804 MADRID
francesca.olivieri@upm.es Tel. +34 91 336 3889 Fax +34 91 336 65 60
grupo de investigación
ARQUITECTURA BIOCLIMÁTICA
EN UN ENTORNO SOSTENIBLE
THIS PROJECT HAS BEEN FUNDED BY THE SPANISH MINISTERY OF SCIENCE AND INNOVATIONIN
THE FRAME OF THE SCIENTIFIC PROJECT  INVISO (INDUSTRIALIAZED AND SUSTAINABLE HOUSING)
Energy performance of buildings, living skins, numerical simulation




garden shutter energy modelling
monitoring building
www.abio-upm.org
Solar Decathlon Europe, 2010
          Madrid (Spain)
  www.sdeurope.org
Social housing in Cáceres (Spain), 2011
EDEA: "Efficient development of eco-architecture" -UE supported proyect-

















gutter and plant pot
Removable planted
system
Continuous gutter: maintenance savings through self-irrigation system
Vegetation impact on façade openings: sun protection,
evapotranspiration, photosintesys, breeze generation, fragance...
Industrialized
components
Location on south façade (e 1:100)
Location on west façade (e 1:100)
Building adaptation  (e 1:5)
Transient regime
simulation [Design
Builder software], for 0%,





Monitoring data are registered every five minutes, in
order  to describe complete daily behavior
models for each month.
REFERENCES:
EUMORFOPOULO, E. A.; and KONTOLEON, K. J. Experimental Approach to the Contribution of Plant-Covered Walls to the Thermal Behaviour
of Building Envelopes. Building and Environment, 2009, vol. 44, no. 5, pp. 1024-1038. ISSN 0360-1323.
FERNÁNDEZ HÄRING, Patricia; and DOMÍNGUEZ ROJAS, Oscar. JardínActual.Com  Revista Digital De Jardinería. [cited 06/03/2009] Available
from: <http://www.jardinactual.com/>.
GARRIDO, P. M., et al. Proyecto Pérgolas : Un Intento De Control Bioclimático. . EDICIONES HORTICULTURA, S. L.; and Sociedad Estatal para
la Exposición Universal Sevilla 92, S.A. eds., Reus: , 1992. ISBN 84-87729-04-5.
LEMAIRE, Francis. Cultivos En Macetas y Contenedores : Principios Agronómicos y Aplicaciones. Madrid: Mundi-Prensa, 2005. ISBN
84-8476-201-7.
LLURBA, M. Parámetros a Tener En Cuenta En Los Sustratos. Revista Horticultura, 1997, no. Nº125.
NEILA GONZÁLEZ, F.J. Arquitectura bioclimática en un entorno sostenible. Madrid : Munilla-Lería, D. L. 2004. ISBN: 978-84-89150-64-8
STEC, W. J.; VAN PAASSEN, A. H. C.and MAZIARZ, A. Modelling the Double Skin Facade with Plants. Energy and Buildings, 2005, vol. 37, no.
5, pp. 419-427. ISS: 0378-7788.
URRESTRARAZU GAVILÁN, M. Tratado De Cultivo Sin Suelo. 3ª Edición ed. Madrid: Mundi-Prensa, 2004. ISBN 84-8476-139-8.
WONG, N. H., et al. Thermal Evaluation of Vertical Greenery Systems for Building Walls. Building and Environment, 2010, vol. 45, no. 3, pp.
663-672. ISSN 0360-1323.
WONG, N. H., et al. Acoustics Evaluation of Vertical Greenery Systems for Building Walls. Building and Environment, 2010, vol. 45, no. 2, pp.
411-420. ISSN 0360-1323.
WONG, N. H., et al. Energy Simulation of Vertical Greenery Systems. Energy and Buildings, 2009, vol. 41, no. 12, pp. 1401-1408. ISSN
0378-7788.
Building adaptation  (e 1:5)
System has been designed as a light façade-imput, so that it can
be used in rehabilitation of existing buildings without assuming extra
weight over the enclosure.
